Induction of cytochrome P-450 by glucocorticoids in rat liver. I. Evidence that glucocorticoids and pregnenolone 16 alpha-carbonitrile regulate de novo synthesis of a common form of cytochrome P-450 in cultures of adult rat hepatocytes and in the liver in vivo.
We administered a series of steroid hormones to primary nonproliferating cultures of adult rat hepatocytes and found that dexamethasone and other glucocorticoids but not sex steroid hormones, mineralocorticoids, or derivatives of pregnenolone other than pregnenolone 16 alpha-carbonitrile (PCN) stimulated de novo synthesis of an immunoreactive protein, indistinguishable from the form of cytochrome P-450 (P450PCN) induced by PCN in rat liver. No difference were discerned among purified liver cytochromes from rats treated with dexamethasone, PCN or dexamethasone plus PCN, among proteolytic digests of these proteins, or among the immunoprecipitated cytochromes prepared from cultured hepatocytes treated with these steroids as judged by electrophoresis on polyacrylamide gels containing sodium dodecyl sulfate followed by immunoblot analysis. Of the steroids tested, dexamethasone proved to be the most efficacious inducer increasing the rate of synthesis of P450PCN from 0.05% of total cellular protein synthesis in incubated control cultures (measured as incorporation of [3H]leucine into immunoprecipitable P450PCN) to as much as 9.4% in cultures incubated for 5 days in medium containing dexamethasone (10(-5) M). As with traditional glucocorticoid-responsive liver functions, induction of immunoreactive P450PCN was dependent on the concentration of dexamethasone (10(-8) to 10(-5) M) and was promptly reversed upon withdrawal of the steroid. However, during the 24-h interval between 24 to 48 h of culture age the hepatocytes were refractory to either induction or de-induction of immunoreactive P450PCN even though continuous exposure of the cells to dexamethasone (including this interval) was mandatory for maximal induction of P450PCN at 120 h in culture. Unlike cultured rat hepatocytes, HTC hepatoma cultures failed to exhibit dexamethasone-responsive expression of immunoreactive P450PCN. We conclude that glucocorticoids and PCN constitute a specific "class" of synthetic and endogenous inducers of a single form of cytochrome P-450.